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(54) GAS TURBINE COMBINED POWER GENERATION EQUIPMENT 

(57)Abstract: 

PURPOSE: To decrease heat loss due to dry gas in an 
exhaust heat boiler so as to enhance efficiency of 
equipment as a whole. 

CONSTITUTION: A part of boiler exhaust gas 15 
exhausted from an exhaust heat boiler 10 is fed together 
with atmosphere 4 to a compressor 2 to be compressed, 
obtained compressed gas 24 is fed to a combustor 7 to 
serve for combustion of fuel 8, a gas turbine 1 is driven 
by obtained combustion gas 9 f and a generator 6 and the 
compressor 2 are driven by the gas turbine 1. Turbine 
exhaust gas 1 2 exhausted from the gas turbine 1 is fed 
to the exhaust heat boiler 10 to generate steam 13 by 
means of heat of the turbine exhaust gas 12, and a 
steam turbine 16 is driven by the steam 13. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Gas turbine combined cycle power generation equipment comprising: 

A burner which is mixed and burns compressed gas and fuel containing air produced by 
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compressing with a compressor. 

A gas turbine drives with combustion gas from this burner, and it was made to drive the 1st 
dynamo and said compressor. 

An exhaust heat boiler it was made to make a steam generate with heat of turbine exhaust gas 
discharged from said gas turbine. 

A steam turbine drives with a steam generated with this exhaust heat boiler, and it was made to 
drive the 2nd dynamo, a line for feeding the atmosphere into said compressor, and a line for 
circulating a part of boiler exhaust gas discharged from said exhaust heat boiler to said 
compressor. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to gas turbine combined cycle power generation 

equipment. 

[0002] 

[Description of the Prior Art]In order to aim at improvement in thermal efficiency in recent 
years, the gas turbine combined cycle power generation equipment feeds turbine exhaust gas 
after driving a dynamo and a compressor into an exhaust heat boiler, feeds into a steam turbine 
the steam which was heated by turbine exhaust gas and generated with the exhaust heat boiler, 
and it was made to drive a dynamo is proposed. 

[0003]An example of this gas turbine combined cycle power generation equipment is shown in 
drawing 3 . and one among a figure A gas turbine, The compressor compresses the atmosphere 4 
which drives 2 by the gas turbine 1, and is blown through the pipeline 3, and it enabled it to 
breathe out as the compressed air 5, The dynamo it was made for 6 to drive by the gas turbine 
1, and 7 are the burners which enabled it to feed into the gas turbine 1 the combustion gas 9 
obtained by mixing the fuel 8 introduced from the compressed air 5 and the separate system 
from the compressor 2, and making it burn. 

[0004]The exhaust heat boiler 10 is provided with the heat transferring parts 11, such as an 
evaporator and a superheater, gives the heat of the turbine exhaust gas 1 2 fed from the gas 
turbine 1 to a fluid, and it was made to make the steam 13 generate, and 14 are the chimneys for 
emitting into the atmosphere the boiler exhaust gas 15 discharged from the exhaust heat boiler 
10. 

[0005]The steam turbine drove 16 with the steam 13 from the exhaust heat boiler 10, and it was 
made to drive the dynamo 17, They are a condenser which 18 cools the steam 13 bled from the 
steam turbine 16, and is returned to the water 19, and the feed pump which 20 pressurizes the 
water 19 from the condenser 18, and enabled it to supply water to the heat transferring part 1 1 
of the exhaust heat boiler 10. 



file://C:¥Documents and Settings¥mtanimitsu¥My Documents¥JPOEn¥JP-A~H07... 2009/1 1 /1 2 



. JP-A 1 107-421 1 

• t' 



3/7 ^-V 



[0006]The atmosphere 4 is inhaled in the above-mentioned gas turbine combined cycle power 
generation equipment by the compressor 2 driven by the gas turbine 1 through the pipeline 3, It 
is compressed, become the compressed air 5 and the compressed air 5 breathed out from the 
compressor 2 is fed into the burner 7, In the burner 7, the fuel 8 and the compressed air 5 which 
were fed from the separate system are mixed, combustion of the fuel 8 is performed, the 
combustion gas 9 is generated by this, the generated combustion gas 9 is fed by the gas turbine 
1, the gas turbine 1 drives it, and the compressor 2 and the dynamo 6 drive it by the gas turbine 
1. 

[0007]After driving the gas turbine 1, the turbine exhaust gas 12 discharged from the gas turbine 

I is introduced to the exhaust heat boiler 10, it heats flowing fluid, and is discharged from the 
exhaust heat boiler 10 as the boiler exhaust gas 15, and the inside of the heat transferring part 

II is emitted into the atmosphere through the chimney 14. 

[0008]The steam 13 generated by the heat transferring part 1 1 of the exhaust heat boiler 10 is 
introduced to the steam turbine 16, the steam turbine 16 drives it, and the dynamo 17 drives it 
with the steam turbine 16. 

[0009]After driving the steam turbine 16, it is cooled with the condenser 18, and the steam 13 
discharged from the steam turbine 16 is returned to the water 19, is pressurized with the feed 
pump 20, is returned to the water 19, is pressurized with the feed pump 20, and water is supplied 
to it to the heat transferring part 1 1 of the exhaust heat boiler 10. 

[0010]The temperature of the combustion gas 9 needs to be about 1300 ** at the maximum that 
the braid of the liner and the gas turbine 1 which line the burner 7 should be protected from the 
heat of the combustion gas 9 in the above-mentioned gas turbine combined cycle power 
generation equipment, For this reason, in the burner 7, the amount of airstream ON per unit time 
of the compressed air 5 is increased, and air excess combustion is performed. That is, the 
relation between the excess air ratio (mass flow of the mass flow/fuel of air) lambda and 
temperature-of-combustion Tb is shown in drawing 4 , and temperature-of-combustion Tb 
serves as the highest (about 2000 **) near the excess air ratio lambda= 0.9. Therefore, when the 
fuel 8 is burned by the excess air ratio lambda**1.0~1 .2 like the usual combustion, the 
temperature of the obtained combustion gas 9 serves as an elevated temperature, and there is a 
possibility of damaging the liner of the burner 7 and the braid of the gas turbine 1. However, if 
the excess air ratio lambda is made about into about two to three and the fuel 8 is burned, the 
liner of the burner 7 and the braid of the gas turbine 1 can be prevented from the temperature of 
the combustion gas 9 being about 1300 **, and damaging it with heat. 
[0011] 

[Problem(s) to be Solved by the Invention] However, if the burner 7 performs air excess 
combustion of lambda= 2~3, the oxygen density in the turbine exhaust gas 12 which is 
discharged from the gas turbine 1 and introduced to the exhaust heat boiler 10 will become high 
with about 12 to 17%, There is a problem that it becomes difficult for the dry gas loss (loss by 
the exhaust heat decided by the amount of dry gas and temperature of the gas) of the boiler 
losses to become high, and to raise the efficiency of the whole equipment. 

[0012]This invention is made for the purpose of raising the efficiency of the whole equipment by 

reducing a dry gas loss in view of the above-mentioned actual condition. 

[0013] 

[Means for Solving the Problem]A burner which is mixed and burns compressed gas and fuel 
containing air produced by compressing this invention with a compressor, A gas turbine drives 
with combustion gas from this burner, and it was made to drive the 1st dynamo and said 
compressor, An exhaust heat boiler it was made to make a steam generate with heat of turbine 
exhaust gas discharged from said gas turbine, A steam turbine drives with a steam generated 
with this exhaust heat boiler, and it was made to drive the 2nd dynamo, a line for feeding the 
atmosphere into said compressor, and a line for circulating a part of boiler exhaust gas 
discharged from said exhaust heat boiler to said compressor are provided. 
[0014] 

[Function]Fuel is mixed in a burner by the compressed gas containing a part of atmosphere and 
boiler exhaust gas, burn, and combustion gas is generated, This combustion gas is fed into a gas 
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turbine, and this gas turbine drives it, The 1st dynamo and compressor drive by a gas turbine, 
the turbine exhaust gas discharged from the gas turbine is fed into an exhaust heat boiler, a 
steam is generated, this steam is fed into a steam turbine, this steam turbine drives it, and the 
2nd dynamo drives it with a steam turbine. In this case, even if the oxygen density of the turbine 
exhaust gas fed into an exhaust heat boiler is low and the amount of potential heat of the dry 
gas after the heat recollection in an exhaust heat boiler is conventionally equivalent to a means, 
the quantity of heat discharged in a chimney is controlled conventionally more nearly 
substantially than a means from carrying out recycle use of a part of exhaust gas. By namely, 
the thing for which a dry gas loss decreases and the flame temperature by exhaust gas mixing is 
controlled in the burner of a gas turbine when it sees as the whole equipment NOx of a 
combustor outlet is not only controlled, but since the temperature of a burner is low, there is an 
effect which does not need the superfluous air of the sake for cooling of a liner. 
[0015] 

[Example]Hereafter, the example of this invention is described, referring to an accompanying 
drawing. 

[001 6] Although drawing 1 is one example of this invention and fundamental composition is the 
same as the conventional equipment shown in drawing 3 , a part of boiler exhaust gas 15 
discharged from the exhaust heat boiler 10 is circulated, and it enables it to introduce to the 
compressor 2 with the atmosphere 4 in this example. 

[0017]The damper installed in the pipeline 3 in order that 21 might adjust among a figure the flow 
of the atmosphere 4 introduced via the pipeline 3 to the compressor 2, The pipeline by which 22 
was connected to the halfway part of the pipeline with which one end results from the exhaust 
heat boiler 10 to the chimney 14, and the other end was connected to the halfway part of the 
pipeline 3, The damper installed in the pipeline 22 in order that 23 might adjust the flow of the 
boiler exhaust gas 15 introduced via the pipeline 22 to the compressor 2, The boiler exhaust gas 
15 mixes 24 with the atmosphere 4, it is the compressed gas which was compressed by the 
compressor 2 and breathed out, and the same numerals are given to the same thing as what is 
shown in drawing 3 among the figure. 

[0018]In the gas turbine combined cycle power generation equipment in this example, before 
starting operation so that the oxygen density in the compressed gas 24 may be about about 2 to 
3%, the opening of the dampers 21 and 23 is beforehand adjusted with the pilot run etc. 
[0019]** and in g;as turbine combined cycle power generation equipment of this invention. A part 
of boiler exhaust gas 15 discharged from the atmosphere 4 and the exhaust heat boiler 10. It is 
introduced via the pipeline 3 and the pipelines 22 and 3 to the compressor 2 currently driven by 
the gas turbine 1, It was compressed with the compressor 2, and also is fed into the burner 7 as 
the compressed gas 24, In the burner 7, the fuel 8 and the compressed gas 24 which were fed 
from the separate system are mixed, and combustion of the fuel 8 is performed, the combustion 
gas 9 is generated, the generated combustion gas 9 is fed by the gas turbine 1, the gas turbine 1 
drives it, and the compressor 2 and the dynamo 6 drive it by the gas turbine 1. 
[0020]The turbine exhaust gas 12 discharged from the gas turbine 1 after driving the gas turbine 
1 is introduced to the exhaust heat boiler 10, and flowing fluid is heated for the inside of the heat 
transferring part 1 1, It is discharged from the exhaust heat boiler 10 as the boiler exhaust gas 
15, and although emitted to the atmosphere from the chimney 14, the remaining boiler exhaust 
gas 15 circulates and passes along the pipeline 22, and a part of boiler exhaust g;as 15 is 
introduced to the compressor 2 with the atmosphere 4 fed from the pipeline 3. 
[0021]Since the action of the steam 13 generated by the heat transferring part 11 of the 
exhaust heat boiler 10 is completely the same as that of the case of drawing 3 , explanation is 
omitted. 

[0022]As mentioned above, the boiler exhaust gas 15 other than the atmosphere 4 is contained 
in the compressed gas 24 introduced to the burner 7. 

Since an oxygen density is made to about 2 to 3%, it can control air excess combustion in the 
burner 7. 

Namely, in the same excess air ratio lambda, if the ratio of the boiler exhaust gas 15 in the 
compressed gas 24 is made to increase, as shown in drawing 2 , Temperature (temperature of 
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combustion) Tb of the combustion gas 9 obtained with the burner 7 descends gradually, and if a 
ratio will be about 50%, it will become the temperature of about 1300 ** by about lambda= 1.0 to 
1.2 excess air ratio. 

[0023]It **, and since the oxygen density of the turbine exhaust gas 12 introduced as mentioned 
above to the exhaust heat boiler 10 by making the boiler exhaust gas 15 mix into the 
compressed gas 24 can be reduced, the dry gas loss of the boiler losses can fall, and the 
efficiency of the whole equipment can be raised. 

[0024]Since the ratio of oxygen in the compressed gas 24 can be stopped low, the temperature 
of the combustion gas 9 in the burner 7 can be controlled, and NOx in the boiler exhaust gas 15 
can be controlled. 

[0025]Although the case where the opening of the dampers 21 and 23 was beforehand 
determined by pilot run etc. was explained in the example of this invention, The oxygen density 
detector is formed in the pipeline 22, and, of course, change can be variously added within limits 
which do not deviate from that it may be made to adjust the opening of the dampers 21 and 23 
automatically based on the detected oxygen density, and the other gists of this invention. 
[0026] 

[Effect of the Invention] Since the temperature of combustion which can raise the efficiency of 
the whole equipment since the dry gas loss of an exhaust heat boiler can be reduced, and is 
obtained with a burner falls according to gas turbine combined cycle power generation equipment 
of this invention, the outstanding effect of versatility — reduction of NOx can be aimed at — 
can be done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram of one example of gas turbine combined cycle power 
generation equipment of this invention. 

[Drawing 2] It is a graph which shows the excess air ratio at the time of changing the ratio of the 
boiler exhaust gas in the compressed gas fed into the burner of drawing 1 , and the relation of the 
temperature of combustion. 

[Drawing 3] It is a schematic diagram of an example of the conventional gas turbine combined 
cycle power generation equipment. 

[Drawing 4] It is a graph which shows the excess air ratio of compressed air and the relation of 
the temperature of combustion which are fed into the burner of drawing 3 . 
[Description of Notations] 

1 Gas turbine 

2 Compressor 

3 Pipeline (line) 

4 Atmosphere (air) 

6 Dynamo (the 1st dynamo) 
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7 Burner 

8 Fuel 

9 Combustion gas 

10 Exhaust heat boiler 

1 2 Turbine exhaust gas 

1 3 Steam 

1 5 Boiler exhaust gas 

1 6 Steam turbine 

1 7 Dynamo (the 2nd dynamo) 
22 Pipeline (line) 

24 Compressed gas 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 



file://C:¥Documents and Settings¥mtanimitsu¥My Documents¥JPOEn¥JP~A-H07... 2009/1 1/12 



JP-A-H07-<1211 



7/7 <-i> 




[Drawing 3] 




19 

[Drawing 4] 
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So 

20 [0 0 2 1 ] $m#4 7 1 0 <Dix&U 1 1 T'^.fig;$itJt 
^13<0^1i(4, 0 3<OJ»^fc-g:<ra-£<OT-t&IE»4 

[0 0 2 2] ±^4^t:« «S*»7^i»A$it*Ej» 
#X2 4(II4, A^i4 05<lfcU*M 7^**X 1 5*^Sit 
Tfef), ^jftJSJ42~3%eSlce§&^:*«), 

7T-i4^sfij«^*wsijt s #s 0 -r^i?*>, m-<r>£ 

^JtAlcis^r, EESS**X2 4*<7)X4 IWif* 1 5 CO 
Jt5££J#Sn£-£* 112 U7F-t4 -5 U, l«7Til 
"btt^^^fX 9«7)S.K (^$M**X?aK) Tb(4^^(C 
50 TPf L, Jt^* 5 0%8Si:i5 ^JtA = 1 . 0 

-1. 2ffi#-Cift 1 3 0 0*Ce«O«aPKfc4o 
[0 0 2 3] IU, MWi O EESs**X2 4 tf U 
--K-f 7ffiif* 1 5 SrffiASHirS i 1 1: 4 «9 , ffi$k#4 1 

1 O^A^it* ^-kf >ffiif* 1 2<7)^««S*1g:T 

'i) o 

[0 0 2 4] X, BES5#X2 4 4- om#(7)Jt^«:fg: < Pfl 
x. ^> >! t tfX* ZZtzfr. 7 T<7>m&if* 9 <7)i&£ 

40 #4 7ffiif* 1 5 tf cDNOx£fflJtt1--&- 

[0025] 44i, *»w<o*iS«i-i5v»rj±x 

2 1,2 30Blffi(4^<6l^aite^T-?*:5ci-*»-^l-OV^ 

^UlLfcR***** ti:|»iffli:^w<2 1 , 2 

[0 0 2 6] 

50 [^OAC] if* 9 >«-^l§mK:«t-4 
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